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Y-t *'<7 nft&wf-t-km^ 

&fi*JH'5— SW^Nfct (Stepl, Step 2, Step 3, St 

e P 4) wiasaisjtyrw^oASWBfc^+yrjs 

iS&WEV 5 2 o©#/<Ao* & Alt LtffV » (St 

e P 5, Step 6) , y Tffl**Sr^Tf 5A«t* 

brag 3*ifcttB«M&X7 r -Y'<©« 

r.ifcj;»>> «WE^£3fe7r-f'<&Sii1-5*fc»S 

K^©tHB*Mfc3te7x^/<fc»ofc3- 20 
*Sraa^1-5 (step 7) iiSrIW** 1-5*7 r-f'<ro 

(1) 

■C, i)WE»l05*^^S:Sit-C-tofll3t*«*»IWfPS 
ftfc*2 0*'<^*Hl*H-««*WJ»» (2) fc, 

*aLT«M«*7T-f^ (4) t*<ifblr, ffift 30 

ay^*7 r w /<*»&©*#«a*«r«re* 2 ©#- ft- 

ajfC»3 0Jl?-h*»felMt^-6*l6-&« (3) fc> 
l«JfESg3©;K- h*»5>Httt*nfc«*»SEL*ftS»tT, 
fffe#BIBIH*K:a«MSl*MK:gltfc«*»SSL*«)« 

Afflft (5) 

rtT, ^©KWJII^-^Sretfrt-SifctK:, *tTE^2 

Nf^^-^Srfflv^Tv ^3— vXfir^Jo^yjf*-^ 40 
«r«»+ S^B-^XfrWaWW (6) t. 

l:*MM)c:t 5 2 »<&i»E«*1$tt:«:*1v<5 * - 

B#l3]fc*N&-t-5 2orofi3t#ttSr^i-^7^-^ro^» 
«a6»»J|tSrff5Ci-C. ttlB*a£*7r-f'<i::*iW- 

K^»»*«r«IM-« KdftJMIitt 50 
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»«BS (7) i *#*fc*7x^ K£»£* 

rats. 

[000 1] 

[*93©JR1-5ft«#»] *3§BJ1li> aflMSU8fc*7r 

Srfc;t-t-5-gBT-;fcS{ffi£*- K#» (PMD:Polariza 
tion Mode Dispersion) ©, *7 X'f'^Klnaofc^^fij & 
«fc-ra*7r-f K^*»*M3fe*8*tf 

[0 0 0 2] 

[&&©&«] ifi¥©'ff *--*y hWffl#Oi|*0fc- 

^5S£A/^t>tLTV^. gSK&^tifcftXx 
•*r*ftfc*&r©*7x'f'<«\ £¥©®{>i8:«©it# 

* 9 mm^m ttt-o tzm&*- k£*«hs 

7 7"f *7r-f^*«r*ffcK* 

[0 0 0 3] <H«*-K#»ttu *7x^'<rtT3fc#B! 
Cii*fetl.5=»70*|Rfl2 WH*»bo-rix) *\ ^7 
frBtr * 9 v MzM-fZ =*T<DHSfo\zi. 9 * t 

^TC*»f5S:»l, 5!it2lrt5VNT^$n-Cfe*), 

*.fc*7r'f/<t*a^r«i:«o-C#-CV>5 0 » 

ttTv^*7r-r^irov^T(±, s»©«5tttw^e>* 
XgRi W*ffi§St r*7r^C^<oeas#ttj o plus e, 

vol.21, no. 5, pp.570— 576 , 1999 

X&2 m*m$t ^7 7^^<o^m<Dmwmi o P iu S 

E, vol.21, no. 6, pp.706— 714 , 1999 

[0004] v&wmfeK&bimmmmz'O 

-K^»(PMD) mitmcDit®} , «*ftfe, 0CS99-42 
, pp.7— 12, 1999 

[0005] IftMfltt&ri, h/KDj£V^2I 
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-Y/«a-ffiffi < fc9AltU tttHBJ&fc7r-f 

»»U «fflW£#7r^'<«te«*ffiJ:9tti»*iifc 

X% *tea&2fl«W©T#*»*!4«»j£Si'i5. ffJfE 

[0 0 0 6] JB**'** h-MBAf Sr#*-53tSS^bw 
t*»*lMW*fl: L4 < 4 5 £ ^ 5 ttft*#o. 4** & 

^tst:=o -e**<a *® vmmi/t xmm-r 

3&3fc*^ h/MIA f ©JtSrfflV^fc^tc 20 

[0007] Lfc#oT, fitlE-^'t' 'Jr/uyySf^JI; 

t. |<l/Af (I I U l-t + t. I 

fit <t + r, ) CD&tttt) ©*##WfcSil5»&fclB 

9, t©asflsteje:cT, flwaaafrfoaaftafciRibas 

t I *«M3©t7r'f K»»Sr#-*.6. n 

-f'<©att*-Ka»«\ ajfefcJH^S**©***^ 

[0008] ®$L&m®m\t, j%mm$£%mtm%M 

fits, aau «KMK6*7r>f^4«)«i«)«a54bJ: 

[ooo9] ®m%m®miztt. mytfm^m^x 

4*»6oa#3fcSr*ffiAHJ6ofll*-T- 8 l Sr 

iiil**fc*«)3t*Sr3b»U»8 2t?JB*U Rft*© 
H«R#tt*0a**-K#*«rJ|£tB1-S. 4*3, jga£ 
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l 1 &*t*IBSMR*-a\ MttimXKi 

*i«i«*«*.-C, fi*tfaa£ft0Rttfttttt&£ t 
* fc@£r -j-?^ ifffi t otitis* 

[0010] i£TVl3 Ui£j5fc % 'J a -^Xfi^Jgjfli, 

i\ 4#©ijft*^a>&«&$;h,.&* h-?*T-*-?^ 
If 8 3Sriia$-fr, &x 3fab<7> 
«M©ffl*ft*£3fc&fcB3§8 4T*ill*-t-6„ KiBI££ 

l — £ * —9&i$r-yn u^±r-JS< twco^s 
mx-ti. «M£%7r^4^Att%a%^&fl9 

*oH«WW4J:9««*-K»*tjmi-*-5. AM* 

**tta©9J9*;tH:. itrejq«Eftiirx%si 1 tsin 
[0011] #K389i©fiafc*- KatHMfrMfcifetts? 

C0v*3— ^X^<^ h/K h/Wu, ^ hyuv (Sfcl 

WT©«s;f -ett^^ hA&ijs&x-m-i-. u, vM 
©x^irov^-ctmc) -e^n^ii*i- 2ff2?ij 

Wtr?ljU^fiE3tSl5S©i? 3 -vXff5II-e*>S t l4»C<D|i 

[00 12] 
[ISi] 

» = l^ti (1) 

[0013] ««*-K5Mfc©H«a*-efc«*7r-r 

5 o-C, #(S-t*5 3 - vXff?UU fi^JS 
i©3-=#y-fr5gt4 9*oBB«**«J8-f5. 
X * ttttSAft. t l±^/w 5 - h *ft«r-tiveii*i-. 

[0 0 14] 
[*2] 



(4) %M 2002-48680 

5 6 

/ u{u>) v^) \ u , = u1u= /l Q \ 

h 2 +h 2 = i (2) 

3-^Xff?iJUI±, fT?«S*u (to) , v U) -^tv? . S, , S, , S, Srffl^T (£±gs 

fttf>HgB N &a50i*j<D3o;4Sfc£*i.li, ^(Dlo(4|§« %<r> t liteBSr^-f,, ) , 

3t(2) J:0»3fe*il-5. Lfc#oT, 3«g©Sfc3{B 10 [0 0 16] 
3ttt»«r#*-SAit3feSrfflv^fclH'«)aWfll3fe!Rtt«r-t 1&3] 

« = «2, sa)* = (Si/So, S 2 /S 0 , Si/Sof (3) 

[0 0 17] -ZfemZtlZffllMkX \— 97.^-9 h/K [0 0 18] 

h^s t, ^»9ffllt«3W«i«:*-*"5?B-:'X'< [&4] 



w _ ex P(*7) f 1 + \ 

~ y/2(l + 8 X ) \S 2 + %S 3 J ' 



lim v = exp(i 7 ) 



(0 



[0 0 19] JiSBBft-elStfixS^tSrliJffl-rSo «T*§o 
5$(4) tt5*g— ^X-<* h/K <<* h/Uv= (a, b) [0 0 2 0] 

' \Z±Z>Xh-*X'<7*-*<D$t&&(5) (s» [^5] 

+ is, ) /(1 + s, ) =b/a#*94o:i^ 30 



Sb = |a| 2 +|&| 2 ,,S 1 =H 2 -|fe| 2 , 
S 2 = ab* + a*6, S 3 = i(ab* - a*b) 



(4) 



(5) 



[0 0 2 1] &#5t(2) i^v'a-^X^JUSr, 



cos o exp [ - 5 — - 



) 



[0 0 2 2] 
[&6] 

sine exp 



_ sin eexp(zi(l^)) coseeX p(z^) 



(6) 



[0 0 2 3] tWB*3lfi7T-f^«)Aitfll*«»ar, [0 0 2 4] 

A : B : &K«%, C : 45AKIMM& £ S [&7] 



u A = (1,0)*, « fl = (0, 1)', u c = ^=(1, 1)' (7) 
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[0 0 2 5] b$t£tl6. #7Jtffl*«MBK:#UI5JIS [0 0 2 6] 

Y—9 X'<7 *-9K.&l<mXlifcX h-?X^ [ft 8] 



(8) 



[0 0 2 7] tB<t. *(1) , (4) , (6) ±9 AltM 
ftttttA, BfcJtLT 



exp(ixi) 



[0 0 2 8] 
[ft9] 



(9) 



[0 0 2 9] 



g*p(»7i 



»7g) ( 1 + sf ^ 



[fio] 



/ 



(10) 



[0 0 3 0] 5S(9) , (10)J;<9 
[003 1] 

COS© 

sin 9 



1 + 



1A = 



1 + sf 



IB = 



Ben] 

0 + 

2 ' 



(ii) 



[0 0 3 2] #J«9 4:*>, Ifc^ot 
[00 3 3] 



6 = tan -1 



30 [ft 1 2 ] 



(12) 



[0 0 3 4] 



exp(-i^) = 



[ftl 3] 



(13) 



[003 5] £#3. t = tan6, x l =ex [0036] 

P (-i *) , y* =exp (-i*) tm<t. AM [ftl4] 

*2 + is% = -tay^+gy _ -to 2 + a?y 
1 + sf x-^ + te- 1 ^ l+ty* ' * 9 



(14) 



[003 7] 5£(l2h (13), (14)J;0^3-^X?f?lJ4: 50 *iv<?>-*e. 0, 3 9ffi«>AJftB£:|*tB£ 
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It. 

[oo38] i?a-yxmimciizm$i*-b'ftmw 

«ffitt^4 X-mmZ nfc±ffi^Jg(Prineipal state 
s of polarisation)tf>#!l;§:(CiS'3V'>-0'>5 0 
lSCifc4 C.D.Poole and R.E.Wagner, "Phenomeno logic 
al approach to polarisation dispersion in long sin 
gle — mode fibers, " Electronics Letters, vol.11, n 
0.19, pp. 1029— 1030, 1986 
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[ o o 3 9 ] 4-, mm^m^m^^m^^i- 

[0 0 4 0] 

mi 5] 



dv fdU , TT du\ dU..^ dU, 

-T- - ( —u+U— = —U l v = —Wv = Dv, 

du> \dw du; J aw du 



aw 



(15) 



[oo4i] ^ r xxmm^mimmmm^t u d 

(XDRtex^m-rz. mfMMKwm^? ^ v =^ v 20 
v(u>) = v(0) + ^ 



[004 2] 



w=0 



mi e] 

a; = u(0) + jD(0)«(0)w 



(16) 



[0 0 4 3] UttfroliStlt^ F^viM 3, -f-ftfc*, 
? h/Wvt^|Rl-Wffi^ffiS:«-f--i:J;!3, ^ Y>v [0 0 4 4] 

v u) asiffiftftflg-e&sfcfcfctt^ h/w (o) mn\ 
#D = D (o) <7>m^^ h^Xhii\ti:^Z.tfrt>fr 

Dv(0) = At>(0) %t>\2v(u;) = (l + Au/)v(0) 



(17) 



[0 0 4 5] J;<J, Mfit1iiftVim\-£®$L®mfcft, Ltz 30 -hfT?iJi:V^tt««rfflv^. fcT, i> 3 ->Xff*iJU 

[0046] u±.£9, i?a-yxmim\zs:z>®m* nn) *mmmtiitt\,x%hfrz>m%*mm\,x 
- vftm<D%m\iftmD<D®mmm\z.m%£ti± 0 & [0047] 
m*- mww&miz.^ ffm i Dfrtt%fto<D^ju* mi 8] 



du) dw 



(18) 



[0 0 4 8] J;"9^JiDI4i/W5-h^Jt?feSo & ^fc&Lfc. 
!ctf?lJiDro^?DTr ( i D) tt, WTcOfr^tia^ 40 [0 0 4 9] 
5£(2) ±90ift5 o fc*L*JliMfc B fcJ:5*#*' [&19] 



Tr(«£>)=t'IV(^^t) = iTr 



{{-(v*y {u*y) (v* u )) 



= » («'«* + v'v* + u{u*)' + v{v*)') 
. d 



= % 



du 



(N 2 + H 2 ) =0 



(19) 



[0 0 5 0] U-t^Ltz i DC0tt»^b, i D<D@^ffi 2 ^JcO^iXOS^tt^iXO^Wdet (X) |C» 
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11 12 
[005 1] [f2 0] 

( +r )(- T ) = = d*(<£tf) = det (iQdet^) 

= det ( i 9=-(M 2+ i"'i 2 ) < M > 

[0 0 5 2J Ly u c^oTDO@*fitSr± irHt [&2 1] 

[0 0 5 3] 

±ir = ±i^H 2 + H 2 (21) 

^/u^-hfT^i^^5S#tt^^'r^@*-<^ jR*± U) ^LT 
h/MiSv>^ii:3^-r^<i:V^5^4K7^^^, h^x;&T [0 0 5 5] 
J6^+, h^x*TJ»?-tt5:v^tt*i"5. [&2 2] 

v±(u;) = (1 ± iro;)^ = exp (iiro;) a: ± (22) 
loose] aq»e>*is 0 Wl^^r'f^W*- <£>T\ s£(2ih (22) ±o 

MMR r D I*. EV^««i-5±«*tt«BOjBffi«FlH [00 5 7] 

(tt<B^wjftatfcj:a«5MO v>mtvT *±t>ti% m2 3] 

t* = 2r = 2yVf + KI 2 (23) 



[00 58] tUfi8*-K»»T p ^»ffi$*l5 0 (o + Ac) -v (o>) ) /A^ia^u' , v' Sr^C 

[0 0 5 9] K±KW.Lfc»miligJ:9, HJU 5£(23) K#1ftr> SrWffirs. 

jWSsfcWtSflfift*- K#tt*£l*&o#HfcT3«S [0 0 6 0] «#tott«<D*«fc:, HIRfltttfcy 
ft3 0 30 a-^XfrJiJffii, ya-^XfirJ||«fetRI«»r««fe* 

g*J:«9U (o>) Sr^ffli-^o 3 -^X-<^ h/K h/u v = (a , b) fc fc, * h 

[»2&] + A a>^#SrfflV^C (»1S) *S, , i=0, 1, 2, 3<h<offl<D#: 

c»3ft] was-ewjw^ mnmskzm^x, u' [ooen 

- (u U + Aco) -u (co) ) /Aco, v' ±f (v [t24] 

-'-OH- (5!?) 

1 / So + Si & - *S3 \ l,„ r 

[0 0 6 2] «r»5 0 IfcWtMfcfirJIL ^^ S = (S 3 S 5 
» , S t , S, ) XhL bJUo&&&V&»& [0 0 6 3] 

tl % <<9 h^o • *<9 h/l"S = o, S, + a t S 4 + a [&2 5] 



a — 
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((i ;)■(::)) » 



[00641 ^(24)Oftfeia^<^ fvUv h/Uv£ [0065] 

±»*t«IH«»»-C«»U *(16). (24)ft*Jffi1- [*2 6] 

St 

d(vv f ) rfv t riv* _ i . 
—3 — - = — v T + v— = Dvv t - vv'D 
du du) dw 

= [D y vv*) = ±[D i vS] (26) 

[0 0 6 6J §r*§5. [A, B] 14^'JA, BCXftf [0 0 6 7] 

AB-BAMt. *(24)(Dft*ja^?>f±, JtS [&2 71 

[0 0 6 81 »±*9*©H«3^M»e>*lfc. 20 [»28l 

[00 6 91 

[00701 3 -yXMftcKM^t J: 5 t i [00 7 1] 

Di-tMfk^aO(D^/U^~h'ffnX'h^tz^b, a, b, [$C2 9] 

c SrHSci LT 

^ / ia c + ib \ . , 

^ = ( , ., I = « {<r\a + <r 2 6 + a 3 c) = iff • D, 

y—c + ib —ia J 

fzfiL D — (a,6,c) (29) 

[0072] kmZtiSo 1-5^^(28)^314, ^ h/uAx^^ h/PB) fcffl^T 

(-J? fvUa • ^ h/PA) ("^ h/Ua [0 0 7 3] 

B) =^ h/UA h/l'B+ i^<^ h/Uo • [%3 0] 
[D,<r-5] = i[<r-J> > «r.S] 

= i{D • 5 + • (J? x S) - S- D - ia ■ (S x £>)} 
= 2o-.(£x£>) (30) 

[0 0 7 4] 5£(28h (30) J; t) [$:3ll 

[0 0 7 5J 

dS 

= S X ft, fc£L ft = 2D = (2o,2i,2c) (31) 

[0 0 7 6J Sr#5. -;^h;WQ= (o, 0, | ^ h 3fefc*(31)H:. h/UQfcJpfr, *fctt 

^0 I ) i$#«^<**i3ffiSI»-C, 5*(3l) h-*;*^* WM£ttJ£-*-*tti#<g3fc:|Kfl8 

k-tZmM2n/ | ^ h^Q | <73»£j!»fctf 5- t 50 [ 0 0 7 7 ] jKT^* ttffl«*7r /<~»© 



( 9 ) 



15 



(Poincare^ Kfrft) = 

= 2vW& 2 + c 2 
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[0 0 7 8] 
1*32] 



(32) 



[0 0 7 9 J J(Gl»KttHI-Wfli«*-K»«!Sr4*5 
3->Xfir?Wfc<}: 9 fc£B*j£ttffiMHt:$*i.&. 

[0 0 8 0] 

[3S9ltfS«¥fcL«fc5fc1-5i&S] JEiLhItt?lil,-C#fc** 
ht> (BIT, (£«) «:RMS^atB- 



SiISg«l4ii<|gT^*tfc2£K3fciSI, 3fe&ttJ3SfciE 

[0081] sws§SE«£jiimfflgifcLT^-5F.3ig;iii 

USrfflV^TT = U l Ut*$tl-5, Re (z) , Im (z) 
tttt*ft z OjgftS, *«»Sr-tli-P*tart-. 

[00 8 2] 

[fC3 3] 



( -Q* P* ) ^ ( v u* ) ( -v* u* ) 

= / m 2 + (v*) 2 2«Im(u«) \ 
\ 2»Im(m;) (u*) 2 + i; 2 ) 



(33) 



[008 3] j? s ->Xftwm\ziititi. S(23) J; t) t 

, = 2/" ( I P ' T + I Q ' | l ) , r, = 2/" (I 



1 1 + 1 v ' r ) -e*>s. z, 



v, z t = 



u v ' ir*3V^T 
[00 8 4] 
1134] 
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18 

4|uti' + «*(u*)'| 2 

4 (|uf + | V f-|z 1 | 2 - |z 5 | 2 + 2Re(^)) 
4(Im(2 1 ) + Im(z 2 )) 2 
ft£ |i"| 2 + |Qf = 4 (|uf + |t/| 2 - Re 2 (^) - Re 2 (* 2 ) + 2Re(z 1 )Re(* 2 )) 
= 4 (|uf + |«'| 2 - ReVt; - uv')) (34) 

10 [13 5] 



|Pf 



[0 0 8 5] Lfc^oT 
[0 0 8 6] 



7R = 2 V /|P f-HQf 

= 2 • 2yV| 2 + |«/| 2 - Re 2 (u'v - uv') < 2t? 



(35) 



[00 8 7] ffctK t» /2 = r„ tfc3<OI4Re (u 
' v) =Re (uv ') <OW&\zm.Z>Z.btfm£tltc < , fx. 

fttmmmx-mg. a ti% >j 3 - >xm\T<D 1 n 2 mmm 

2 ilm (uv) 75^|iu v <Dm%LU<r>lmWitf*.f&LX^ 20 
50-C% v J 3-VXff?'JSI-S<5<l®!9s 5*(35)<D£i2 

[0 0 8 8] »fti-'<t^2 0SSI^ fflf*7r^ 

u mmutitmvxm^m*-h'ftmmz%-tzt 
[0089] *3Pjj<aBttf±, r ■< 

Wffi$5*t9!l£3£B(0TDR : Optical Time Domain Refle 40 
ctometer) Srfljffl LT805t, *3 .ktffcg-rS rtia 
13, ^±^r#7t«*-K^a!lfti*l'B8i-5 2-o 

[0 0 9 0] 

^*AJtL, &AM*t|ig-©ffiffiMrf2ttfc* 
^^T^7-l , -7 : SrfflV>T, £*<OA»3fc^;* KM/SI" 50 



2VM£&£3 2o<03fe^w*£AttLT*TV\ 

-**m^xmftm&&ftozki,zjir)^ mt5.&mfeft 
&mfeyt7r4'<\z®<>tcft4fizm%:-i-zz.tbvx^ 

1 o o 9 1 1 *fc, *&w<Dm&*- K^st^an^* 

fcoT, SfliE^lW^^u^SrSttT-toM^^^SiJ 

2 Wft/^w-;*. 1 <Dtf~ h -C'gttTlS 2 <D h fcil 
U-CStffl^*7r^^fr«< bbi>\^ mmi£%77 
^/^?><73^S(a3t**9fB»2<OJK- ht?SlfC^3 

btufttistitz'&jjiitiiLftzsifx. m&*mwm&£.£ 



19 

te$r*-*v^ Srff 5 r £ Mr 

[0092] Cf^ffl] «aW6«7r-f'<ofr*©«tBK 

[0 0 9 3] ft-f» 1 ft-Wi, IH(l3t3t7r^/<*-« 
^RS«WiS?iJffi^t L-C^-x/Hli-rS. EI3H:, PMD 

«rfl%i". (k) #B03fey'r-f^KIBH:. «*4*ttSr* 

SE k = fa) Ok) 

(-Wk/2) 
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1-^7 7*-^ r k , * k , 0 k -Cl$flMfttfc*ia-»© 

r k :C«2ff«EKI«>»P»IHHI. "ffcfefcfltt*- K 

* k : S^2fii!tW(D^fflfii:ffiM 
9 k :iS^2iiiKtt ©, jSMTWEK (k-1) 

[0 0 9 4] EW (k) K*JW5fll3fc«jtWAtll»#tt 
10 $r*1-5>3->'XflaiSE k , -t-fcfefcKM (k-1) 

IvK h>Nt, EB8 (k) Z&M^ jIi§Lfc&, 
KM (k+1) fc««-f5«a»&ffl»&;h.5«*|fcttfc 

h^v = SE k ^uT-SgtfttltSfi^JS:. 8JJ£ 

[0 0 9 5] 
[»36] 



(36) 



/exp(-#*/2) 0 \ 
^ )= ( 0 exp(^/2)J^=^ + ^ 

Y smVk cosOk J 



[0 0 9 6] SE k Ym&2ffimm\Zimi'7 h 4> k £ 
it£ 0 »«^*7r>f^A**B^feKRI (k) *"e** 



30 "f 5*3 — ^XfT^JS k 

[0 0 9 7] 
[«3 7] 



Sfc = iS^?jt SEk-\ m • ■ SE2SE1 = SEkSk-i 



(37) 



[0 0 9 8] T-^SftS. EK (k) irfcv^-C^msSL 
£*U Era (1) *T«ri8*i*lce«L-C3t*a»-C* 



[0099] 
[*38] 



(38) 



[0 10 0] SL±.miLti%7T'('<*7 ! MZ&3V 

3 dig*- K^ft^SrMJM-S^aSrHW-rar i j 
K#1ft&jS?fe-*-3 t k S ¥13: £ 
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WSJ: 9. 3rHo*+yr«*«. ssi^^S** 
[oio3j CEWd) p*-^</p. , e, <di% 
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*) Effl(l) «>*7r'f><5«:l, tU, i$$|t. = 
2 1, /vK:fc^T$lj££;h,.5* h— h^it) 

6), (38) X*) 
[0 10 4] 
[$39] 



J*i = SElSEh = (-ft) (2fc) (ft) 



(39) 



[0105] tmztiZo mtazwRi \*mt$ m^m 



t , b/isxt ) il, it ffl) ^ h/K F 

[0 10 6] 
[S401 



(40) 



[o i o 7i -er-e, -¥xe>ttfctf5ijxsrx= (-e) 

(2*) (9) o^lrg-fe, *<D3J5£fc3ft*3„ ft 



[0 10 8] 
[$4 1] 



( U + ZV tW \ 2 

y tw u — iv j 



2 + w 2 = 1 



(41) 



[0 10 9] XWffiMllid e t ( t I -X) = t l - 
2 u t + 1 = 0<£>#fu±/~ (u l -1) =u±i,T (v 
1 +w l j "C-ij-;t?>ft5tf>-C\ CtbSrexp (±2i 



30 0) <k3£gL.T0£#5„ 
[0 110] 
[$4 2] 



1 

— tan 
2 



n 8 £BV*-t 
[0 112] 
[$4 3] 



(42) 



[0111] JfclC, BWffi exp (± 2 i * ) tdli-t" 5 
ItfJgSX-^ h^xtT»?±=exp (±2 
if) h/Ux*TI8*±S:»*T-t"i:. t = ta 

u + iv + iw t = exp (— 2i^) , 

u + w - iw ■ t" 1 = exp (2i^) £ 

r i_ < = _2_ 
tan 20 

_ 2(« + iv) — exp (2*^) — exp (— 2ii/t) 2v 
iw w 
L tztfo X $ = i tan" 1 (-) (43) 



[0 113] Eiii9, X= (-0) (20) (fl) £ 50 Wfc1-0, e liXOfr?iJg5ft&)f§V^5£(42h (43)T'£ 
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[0114] (EIHJ<2) , 0, Vfo 

m Effl(l) +EM(2) 0>3fc7r>iV<*l*l, fcbt, 

it, =2i, /vi^v^raofesns^ h-^^^ 



^ h/ui0^3-yXff?iJR, SrJWIi-*. ^(38) J: <9 
[0 115] 
I&4 4] 



R 2 = s*s 2 = SE[ (SE^SEh) SE l 



(44) 



[0116] T*£>5„ S E, tt|t»^e>*:(36) [0117] 
X [»4 5] 

(5^)- 1 i? 2 5£? 1 - 1 = S££S£? 2 = (-fc) (2fc) (<9 2 ) 



(45) 



[0 118] fc»5 0 (SE, ' ) - 1 R t (SE 

, ) -'ttJEfci«a»fe, EMU) twin^aji, i-ftb% 
ft£5a^fTW^B*ISW«fK:J:DKKI(2) ^7^-^ 

[0 119] [EH(k-l) 4-ew/<7^-^S:Ktoi:L 

®m (k) <r>*m—9*x , a k £>S3i) eki 
(i) *»b(k) *"eo#KWo*7r>r^*«>||»ifci fc 

(SUr'RkiSk-i)' 1 = S^SJSfc = (-ft) (2fc) (ft) 



£LT, t fc = 2 l k /vfc*3tt3* Y — t^t 
hyuiOWiShS^g-^^ffJlRk fc, EUD (k- 
1) **W>$?3 — VXtfWSk-t =SE k -, ■ • • S E 

[0 12 0] 
[»4 6] 
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[0121] tfSjfciJ&o,, #£ai4fE*flT*fo5(DT\ E 20 
IB(1) &B»0>Sil£fcJ:0*k , fl k fc#5. 
[0 12 2] EITIrI^I-LT, 0TDRSrfflV^T«jffl^3t7 

, (<o) , e, , k = i, 2, • • 'tf&biiit. zz. 

*^yr^JSiSSca) + Ao»Sr#i-5)t^/wxSr 30 

cot, +*, b&mZtlX^ltfrb, ^«»r, = 
(0, (co + Aco) -0, (co) ) /A colC J; 9 
(k) fc*j|+*«fc*-K*H*n Sr**. 
[0123] El-hKW LfcHj*. iS^le J; 9 , -«<Di6 

i, 2, • • • <n>n%it§iM-ri>z.bX'Wmfe%7T'('< 40 

fc^g-^Xff?iJtt(^o-C, * (2 3) «rJBlf*Tfcai 

9, «aiJE*7r-i*/^#«rtt*Lfc*fc»i-*yB- 
^Xfr^JRSrig&U RroffjnjgffffclEiffl (1) <zv?7 
. 9 1 »«*-eBW Lfc* (42) KftAL 

Offiffi^^ (co) SrStjftT, yrAffigt&co + A 50 



(co + Aco) troJ^Kmil^ U (co + Aco) -0 
(co) ) / Ad) i9, «HHS*7T'i , ^**«)««*- 

[0 124] 

^m^m^mM^mm^^-ryo-^^-h. a 21* 

i1ft*BK?*>5. H 1 2 fcS^t 

J: >5 MIBftikftKMB 1 2 tr 
iE«lbT, K^a^PSl 2cojtffl*g8J;!9, 0fM<^ 
*Y!>rAffljfi»a>i:/</^«A t Sr*-*-**^^ P 
1 Sr36*$*5<, ttX^xp 1 ^(S3tSJ»lf 2W3feA 
^SB^A* U, ^(13t®J««2 cotttti^gs J: 9 7K¥BiSS 
M*^«Sr#1-53fc/</i'^ P 2 &UJ?j S*5. WSffi* 
MWS 2 J: 9 W» $ Jifc*/<^ >t P 2 tt3fe^« 3 fctf- 
UX«j||)t3t7r'f>'<4<DJBaf4 «^AAc?n«. ffitii 

£3t7r-i , ^4©rta^*jv^*aasti. taiESE 

4 a< fc9lil^$nfc3fcl±, IWB3te&&«3S:^U-Cfl3t 
ttfllii^gli 5 ~*A2J $^5„ Kd^^ffiill^gB 5 ttAA 

A t<D2fe(D^Tmm&<nftJkm7 : -* t\.X*J-3~ls 
XfTH«*ffl 6 WJRWf 

/w^. P 2 r 4 ^Aft & JifcMMtrSA 
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10 12 5] *¥WMUWm<r>X.'<^**K^ 
THJSLfcJbiESlje (Hirostepl) tfj!2ffiftftj® 
«2«rffl*PU-c, RRRRRfcttRwa^/i'*, 4 5« 

1 ©Step 2 , Step 3) . 
[0 12 6] EJLb, 3«S«)«*ttffllro3t'<A'^S:fflV» 

v>-t, R^a-v^RR*R6e«4A3*vcv*«;* h 

t?^fc#ai#Ct*:^o-C, S(12h (13), (14) it) 10 
a--yXftM<r>*t%mK.i , k=i, 2, • • • 

1-5 (0iwste P 4) „ mva~^xf&\m%m 

-K$MR##S*«7fc:J:!K RHSrRSWSfc**)* 
R»R^R«]Lfc»*#*#fc:LfcaSo-t, «SBf«3t7 
rW^<DM3t4#tt«r«i-^7 7<-^*i U) , 9 k , 
k = l, 2, • • '£5£(42L (43)lr<fc (P^LT, » 
H*S£$r^<Ii£*- K»*»#SW» 7 irtMfrt-5 (0 

1 ©Step 4) . 20 

[0127] KiRflUfe-ioiiJt, iBitfSWo^ 
R*«r, R1ER««*r**Rl 1 Six**** 
©£Ji$$:&Ac 1 >^fc£-£-t (01©Step5i Step6) 
SWrU *6>ftfcR*4M*/<7*-**k U + Ao) 
t » fflffiRR*- 7 cfeffl L-TioV *fc 

* v ( o> ) fcffl v >T , SEiBSre- K&ft&fflftUtt 7 
*s^thrrr#«r (<* k U + 4o)) 

k (a>) ) /Ao»*fTV\ «SiS*7TW , ^4fcJ3Jt5 
«**-K»tt»*«r*i-r k , k=l, 2, • • • * 
##5 (HI ©Step 7) „ 30 
[0128] %*>V* P 1 ©3I£ (ft'<JUX&±m 1 ) 

ii> »woiai[«)»ifiT?»MLfcn*»^r*3iaii it 

3fe3lg£R« 1 2 ®R£tf«>Rfc 1> . JH**T«3t«Sr 
/<^«»K:J:0BttU jfrS«*+ 5 TJBRR, *5<fc 
O^/u* R ttfN" Sr«4 $ * 5 JB V 
txUN, ftm££ffl&l 2tLXt±. (l) 

»l«Uf«Siifc*iMCaEB», (2) *RRfcJ:9*fc 
/7 (Bragg) |§l*r£«S*R%¥RIIR, *jWH 
V>feft<5. «3t»J»»2i:L-Ctt, (l) ^ftA*]^©* 40 

ft*. «%Kttfl]£ASM:, *RR©*£R*?\ 
i/4^ft«J;!9*fiS:$4x5^ H^^rt^f 

[0 12 9] RRLfcRR©RR©»R-ei4, «R£* 

ft, i8j:tM5KRftft*ttR©3RR$rfl!V*-CV>5 

Sv>fc**5tt*0 3ftR©R3fettft«:/Hi^fcRR 50 
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JKtt, 36/<^i4 t<D2ff©^MHR|t l |liSLTV^ 
#, A t«>2«P«Jl±«>ffit«)l»MMIi-eailU-CfcJ: 

[0 13 0] &*3, Ell(ri3V^TStep4t? ; ffo-CV>5i? 
s-vXfrJiJWB^JiJRk , gaS&JIJRt SrJBl^T©'-* 

fi> + Ao>lc:oV^T©-5:tl-?ix(D®l~3(7?X h — 

[0131] 

ffifcft'</u*«R3iTir«fc*Ri, M5fc:RffiS!l5£3g«£ 

ssi^* 7 r ■< e> ©«#f^»R*«ttfc«-*-* 

r 1 1 Ufco-e, »RSftfc*7r 
[BiB«>ffi^«R(9]] 

[01] K»«»*»**«603Wt© 
[02] *«^©MjS*- K^#tf MfcS«l©5MS«> 

[03] **bjc«s*- K^ft^wnfcWfetrRni- 

5fc*©0-C'fo5o 

[04] «*0 3R«o«R*-K»Ra«*«fefc»i£: 

■f5aes6Ro«i«H-c*>*. 

[»*©RM] 

1 */<A';iJB&S 

2 «**J« 

3 ifelci'a"^ 

4 Wa7r^^ 

4 a «a«3t7rW/<©-»B5 (AfliSh AMUR 
R) 

4 b »«S3fe7rW , ^©te©«E 

5 fift:ifcfiilJ5gpT5 

6 ^B-^XfTRRRR 

7 fiSE*- K5M^«RRR 

8 fi^tftW^ 

9 ?a-VXffRR*» 
10a RR«^K^R«|IR 
10b RR«-KdRRRR 
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